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The  Corps  and  others  have 
intentionally  used  dredged  ma¬ 
terial  to  create  or  restore  salt 
marshes  since  1969.  Despite 
three  decades  of  experience, 
debate  continues  regarding  the 
“success”  of  these  efforts.  Dur¬ 
ing  planning,  design,  or  con¬ 
struction  phases  of  dredged 
material  marsh  projects,  inter¬ 
agency  discussions  about  the 
potential  for  success  or  issues 
related  to  site  design  frequently 
become  bogged  down  because 
of  personal  opinions  and  im- 


of  Wetlands  Ecology  and  Manage¬ 
ment,  targeting  dredged  mate¬ 
rial  wetland  research,  will 
publish  all  three  of  these  stud¬ 
ies  some  time  this  year. 

Success  of  Dredged  Material 
Wetlands — Literature  Review 

A  literature  review  identified 
several  definitions  of  success, 
identified  problems  associated 
with  commonly  used  approaches 
to  data  analyses  comparing 
natural  and  dredged  material 


marshes,  and  extracted  data 
from  several  papers  to  con¬ 
duct  meta-analyses  comparing 
natural  and  dredged  material 
marshes.  Important  findings 
from  this  review  include  the 
following: 

•  Use  of  the  term  “success” 
varies  widely.  Some  authors 
appear  to  consider  estab¬ 
lishment  of  marsh  vegeta¬ 
tion  as  the  key  criterion  for 
success,  while  others  seem 
to  believe  that  successful 


pressions  based  on  limited  expe¬ 
rience  with  dredged  material 
marshes.  All  too  often,  infor¬ 
mation  from  the  scientific  litera¬ 
ture  is  ignored.  Over  the  past 
year,  three  studies  that  will  add 
useful  information  to  these  dis¬ 
cussions  have  been  completed 
vmder  the  Characterization  and 
Restoration  of  Wetlands  Re¬ 
search  Program  at  the  U.S. 
Army  Engineer  Research  and 
Development  Center,  Water¬ 
ways  Experiment  Station.  All 
three  studies  were  designed  to 


Figure  1.  Marshes  can  be  constructed  by  placing  dredged  material  on 
shallow  bay  bottoms  to  build  up  elevations  to  an  intertidal  level,  usually 
by  pumping  hydraulically  dredged  material  to  the  marsh  construction  site 
(upper  left).  At  sites  exposed  to  high  wind  or  wave  energy,  protective 


provide  information  that  could  structures,  such  as  riprap  breakwaters  (lower  left),  are  built  to  protect 

be  used  by  Corps  employees  in-  .Vegetation  can  be  actively  planted  (upper  right) 

.  ,  ^  ^ j  ^  •  although  some  projects  rely  on  natural  recruitment.  Within  two  to  three 

volved  with  planning,  design,  growing  seasons,  dredged  material  marshes  can  appear  similar  to  natural 

or  construction  of  dredged  ma-  marshes  (lower  right).  Photographs  from  U.S.  Army  Engineer  Research 

and  Development  Center,  Waterways  Experiment  Station. 
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dredged  material  marshes 
should  be  similar  to  natural 
marshes  in  all  respects. 
Authors  seldom  assess  suc¬ 
cess  on  the  basis  of  goals  and 
objectives  stated  in  planning 
or  design  documents. 

•  Authors  frequently  use  sta¬ 
tistical  analyses  to  draw  con¬ 
clusions  about  all  dredged 
material  marshes  on  the  basis 
of  comparisons  between  a  sin¬ 
gle  natural  marsh  and  a  sin¬ 
gle  dredged  material  marsh. 
Even  where  authors  sample 
more  than  a  single  pair  of 
marshes,  they  frequently  ap¬ 
ply  and  interpret  statistical 
tests  in  a  manner  that  is,  at 
best,  questionable.  Readers 
should  recognize  that  statisti¬ 
cal  comparison  of  natural  and 
dredged  material  marshes  is 
not  straightforward,  and  that 


Figure  2.  Collecting  core  sample 
for  belowground  biomass  measure¬ 
ments  in  a  Texas  marsh 


statistical  analyses  may  be 
misused  or  misinterpreted. 

•  Reliable  techniques  of  vege¬ 
tation  establishment  on 
dredged  material  are  now 
widely  available,  and  there 
can  be  little  doubt  that 
dredged  material  marshes  are 
usually  successful  if  “success” 
is  defined  by  establishment  of 
vegetation  cover.  However,  if 
similarity  between  natural 
and  dredged  material  marshes 
constitutes  success,  the  door 
is  open  to  considerable  con¬ 
troversy.  Meta-analyses 
suggest  that  mean  below¬ 
ground  biomass  of  smooth 
cordgrass,  organic  carbon  in 
sediments,  polychaete  densi¬ 
ties,  and  crustacean  densities 
in  natural  and  dredged  mate¬ 
rial  marshes  may  differ.  No 
evidence  of  differences  was 
found  for  smooth  cordgrass 
stem  densities,  oligochaete 
densities,  or  fish  densities. 
Data  were  insufficient  for 
comparison  of  bird  densities 
and  geomorphological  charac¬ 
teristics.  There  was  virtually 
no  evidence  suggesting  that 
dredged  material  marshes  be¬ 
come  more  similar  to  natural 
marshes  over  time  (as  has 
been  suggested  by  many 
authors  on  the  basis  of  individ¬ 
ual  studies),  in  part  because 
hi^  interannual  variability 
masks  trends  over  time. 

•  Althougji  many  authors  have 
reported  differences  between 
natural  and  dredged  material 
marshes,  few  have  offered 
concrete  information  about 
the  root  cause  of  the  differ¬ 
ences,  and  fewer  still  have 
offered  suggestions  for  im¬ 
proved  design  or  construc¬ 
tion  methods  that  could 
eliminate  differences.  In 


short,  this  review  shows 
that  dredged  material 
marshes,  on  average,  pro¬ 
vide  many,  but  not  all,  of 
the  functions  attributed  to 
natural  marshes. 

Long-term  Development  of 
Invertebrate  Communities — 
Winyah  Bay,  SC 

A  common  criticism  of  all 
created  wetlands,  including 
dredged  material  marshes,  is 
that  there  is  little  information 
about  long-term  development 
of  sites.  The  Winyah  Bay  site 
in  South  Carolina  has  three 
dredged  material  marshes,  one 
created  in  1977,  one  created 
in  1981,  and  one  created  in 
1988.  Previous  studies  have 
looked  at  invertebrate  commu¬ 
nities  of  all  three  sites,  and  a 
long-term  development  study 
undertaken  by  WES  in  1999 
followed  up  on  these  previous 
studies.  Key  findings  include 
the  following: 

•  There  is  little  evidence  sup¬ 
porting  the  belief  that  inver¬ 
tebrate  community  structure 
develops  over  time.  Instead, 
invertebrate  communities  on 
these  dredged  material  sites 
appeared  to  be  stable  in 
terms  of  their  relative  abun¬ 
dance  of  different  species, 
even  though  absolute  densi¬ 
ties  varied  among  sites  and 
sampling  dates. 

•  Despite  commonly  held 
beliefs  that  link  vegetation 
commimity  structure  with 
invertebrate  conununity 
structure,  there  was  no  real 
difference  between  inverte¬ 
brate  communities  on 
dredged  material  sites  with 
distinctly  different  vegeta¬ 
tion  communities.  Inverte¬ 
brate  community  structure 
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Figure  3.  The  natural  marshes  at  the  left  have  edge-area  ratios  similar  to 
those  of  some  dredged  material  marshes,  despite  obvious  differences  in 
marsh  geomorphology,  such  as  fewer  tidal  creek  openings  (top)  and  fewer 
isolated  ponds  or  depressions  (bottom) 


appears  to  be  driven  by  re¬ 
cruitment  opportunities 
rather  than  vegetation  com¬ 
munity  structure.  These  re¬ 
sults  help  close  the  gap  in 
our  understanding  of  long¬ 
term  invertebrate  commu¬ 
nity  development  on 
dredged  material  marshes. 

Comparison  of  Geomorphic 
Features — Texas 

After  construction,  marshes 
are  usually  judged  on  the  basis 
of  ecological  criteria.  How¬ 
ever,  during  planning,  design, 
and  construction,  only  geo¬ 
morphology  can  be  controlled. 
If  appropriate  geomorphology 
is  created,  appropriate  plant 
and  animal  communities 
should  develop.  A  comparison 
of  geomorphic  variables  be¬ 
tween  natural  and  dredged  ma¬ 
terial  marshes  in  Texas,  using 
site  visits  and  Geographic  Infor¬ 
mation  System  (GIS)  analysis 
of  aerial  photographs,  was  un¬ 
dertaken  in  early  1999.  Key 
findings  include  the  following: 

•  Marsh  edge  is  known  to  pro¬ 
vide  important  habitat  for 
fish  and  invertebrates,  but 
according  to  some  sources 
dredged  material  marshes 
have  less  marsh  edge  than 
natural  marshes.  Actual 
measurements  from  this 
study  suggest  that  there  is  no 
evidence  of  differences  be¬ 
tween  dredged  material 
marsh  and  natural  marsh 
mean  edgerarea  ratios  in 
Texas.  However,  edges  of  iso¬ 
lated  ponds  and  depressions, 
rather  than  edges  of  tidally 
cormected  creeks  and  shore¬ 
line,  account  for  significantly 
more  edge  habitat  in  natural 
marshes  than  in  dredged  ma¬ 
terial  marshes.  If  a  dredged 
material  marsh  project  is  in¬ 


tended  to  imitate  natural 
marshes,  methods  should  be 
developed  to  create  small 
isolated  ponds  and  depres¬ 
sions  and  to  improve  the 
similarity  between  natural 
and  dredged  material  marsh 
geomorphology. 

•  Frequently,  riprap  breakwa¬ 
ters  or  other  structures  are 
built  to  protect  dredged  ma¬ 
terial  wetlands  from  wind 
and  wave  energy.  Exposure 
index  values  computed  from 
data  on  mean  wind  speed 
and  fetch  distances  from  16 
directions  ranged  from  less 
than  1  to  95.  There  was  no 
significant  difference  be¬ 
tween  mean  dredged  mate¬ 
rial  marsh  and  natural 
marsh  exposure  index  values. 
This  suggests  that  dredged 
material  marshes  are,  on  av¬ 
erage,  being  constructed  in 
areas  with  exposures  similar 
to  those  of  natural  marshes. 
Furthermore,  protective 
structures  at  the  two 


. 


dredged  material  marshes 
with  the  highest  exposure  in¬ 
dex  values  had  degraded 
over  time,  but  neither  site 
was  suffering  from  serious 
erosion  problems.  This  sug¬ 
gests  that  substantial,  perma¬ 
nent  structural  protection 
may  not  be  as  important  as 
is  popularly  believed.  Con¬ 
siderable  savings  could  be 
realized  if  less  substantial 
protective  structures  are 
used  in  site  construction. 


Figure  4.  Collecting  geomorphol¬ 
ogy  data  at  the  Armand  Bayou 
dredged  material  marsh  in  Texas 
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although  this  should  only 
be  done  on  an  experimental 
basis  until  further  informa¬ 
tion  is  available. 

As  we  move  into  the  new 
millennium,  the  Corps  will 
continue  to  service  the  na¬ 
tion’s  dredging  needs.  Benefi¬ 
cial  use  of  dredged  material 
for  marsh  creation  can  make  a 
real  contribution  to  recently 
called-for  national  net  wet¬ 
land  gain,  and  research  results 
can  contribute  to  the  marsh 
creation  process. 


Dr.  Bill  Streever  joined  the  Wetlands  Branch  of  the  U.S.  Army  Engineer 
Research  and  Development  Center  in  1998,  Prior  to  that,  he  taught  under¬ 
graduate  and  graduate  students  at  the  University  of  Newcastle  in  Australia, 
where  he  also  developed  a  wetland  restoration  research  program  that 
included  studies  of  plants,  fish,  inver-  I 

tebrates,  and  economics.  Streever  t 

earned  his  B.S.  and  Ph.D.  degrees  ?• 

from  the  University  of  Florida,  where 
he  undertook  research  on  wetlands 
created  from  phosphate  mined  lands. 

Before  attending  the  University  of 
Florida,  he  worked  for  eight  years  as 
a  commercial  oil  field  diver  in  the  Gulf 
of  Mexico  and  the  South  China  Sea. 

His  first  book,  a  scientific  travelogue 
entitled  Bringing  Back  the  Wetlands, 
was  released  by  Sainty  and  Associ¬ 
ates  Publishers  in  March  1999,  while 
his  second  book,  an  edited  volume 
entitled  An  International  Perspective 
on  Wetland  Rehabilitation,  was  re¬ 
leased  by  Kluwer  Academic  Publish¬ 
ers  in  July  1999, 


Calendar  of  Events  —  2000 

Jun  5-9,  Annapolis,  MD,  Wetlands  PROSPECT 
Course:  Fundamentals  of  Wetland  Ecology. 
POC:  John.P.Bucld^@HNDOl .  usace. army. mil 

Jun  26-30,  Orlando,  FL,  Wetlands  PROSPECT 
Course:  Wetland  Mitigation  Banking. 

POC:  /ohn.P.Buckl^@HND01 . usace.army.mil 

Aug  7-11,  Annapolis,  MD,  Wetlands  PROSPECT 
Course:  Fundamentals  of  Wetland  Ecology. 
POC:  John.P.Bucld^@HND01  .usace. army.mil 

Nov  1 1-16,  Lake  Buena  Vista,  FL,  The  7th  Interna¬ 
tional  Conference  on  Wetland  Systems  for  Water 
Pollution  Control. 

POC:  Dr.  K.  R.  krr@gnv.ifas.ufl.edu 


US  Army  Corps 
of  Engineers 

This  bulletin  is  published  in  accordance  with  AR  25-30  as  one  of  the 
information  dissemination  functions  of  the  Environmental  Labora¬ 
tory  of  the  U.S.  Army  Engineer  Research  and  Development  Center 
at  the  Waterways  Experiment  Station.  It  is  principally  intended  to 
be  a  forum  whereby  information  pertaining  to  and  resulting  from  the 
Corps  of  Engineers’  nationwide  Characterization  and  Restoration  of 
Wetlands  Research  Program  (CRWRP)  can  be  rapidly  and  widely 
disseminated  to  Corps  District  and  Division  offices  and  other  Federal 
and  State  agencies,  universities,  research  institutes,  corporations, 
and  individuals.  The  contents  of  this  bulletin  are  not  to  be  used  for 
advertising,  publication,  or  promotional  purposes.  Citation  of  trade 
names  does  not  constitute  an  official  endorsement  or  approval  of 
the  use  of  such  commercial  products.  This  bulletin  will  be  issued  on 
an  irregular  basis  as  dictated  by  the  quantity  and  importance  of 
information  to  be  disseminated.  Communications  are  welcomed  and 
should  be  addressed  to  the  Environmental  Laboratory,  ATTN:  Dr. 
Russell  F,  Theriot.  U.S.  Army  Engineer  Research  and  Development 
Center  (CEERD-EP-W),  3909  Halls  Ferry  Road,  Vicksburg,  MS 
39180-6199,  email:  therior@wes.army.mil,  or  call  (601)  634-2733. 
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